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Cranial Simulants for Reproducibility

In the quest to | d the mechani involved in blast-induced
traumatic brain injuries that plague our returning military servicemen,
materials to simulate tissues of the cranium are needed to produce models
that are readily reproducible in blast studies. Object to object variation and
interspecies differences are current limitations in animal and cadaver
studies. Test objects that are both biofidelic and reproducible provide the
opportunity  to i i inant mechani at varying blast
parameters. Selecting r ials that are p allow for optical
diagnostics during the blast event. Using tissue simulants, it may be possible
to reproduce post-mortem diagnostics used in the clinic for adequate
comparison of the observed injuries. The mechanisms elucidated from these
studies may be usad to inform the design of protective gear to mitigate blast
injuries. Here we present the mechanical and material characterization of
several materials i ded for use as p ial biofidelic simul in shock
tube and open field blasts for high speed optical imaging, gross observations,
and post-blast analysis.

Cavitation Markers

The mechanisms for primary-bTBI, where Injury is the direct result from
exposure to a shock wave, have not been independently identified, Small
animal studies demonstrated vascular damage is present and it is believed
that this is primarily caused by intracranial cavitation®. Since fluid ftati
is suspected to be partially responsible for the d the tissue

will be imaged to look for bubble formation. Microbubbles embedded in the
gel serve as cavitation nuclei and as a positive control for studying cavitation
effects.
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Comparison to Tissue Measurements
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Figure §: Avarage stress-strain curves for bovine bone derived gelatin at thres strain Figure 10; Average stress-strain curves for bavine skin derived gelatin at threa strain rates
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